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Abstract—The process of pollutant transport by water f lowing under a hydraulic structure is examined. The
study is focused on the effect of the number of rabbet under the dam and their positions relative to its subsur-
face contour on the process of pollutant transport.
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INTRODUCTION
The intense development of economy requires the
solution of an important problem of protection of
water resources against pollution and salinization by
hazardous substances, as well as prevention and pre-
diction of pollutant input into natural water bodies.
The development of measures for pollution prevention
and control is based on the comprehensive monitoring
and detail expertise of polluted lands and groundwa-
ter; the unification of some parameters and methods
for removal of pollutants from soil, including the con-
struction of computer mathematical models for deter-
mining the extent of pollution. The common mecha-
nism of pollutant propagation in porous medium is its
transport by groundwater f low, accompanied by
hydrodynamic dispersion.
Groundwater pollution has been studied by many
researchers with different depth. Mathematical mod-
els of solute transport were developed in [3, 4, 10, 12].
In [10, 12], the causes and physical aspects of ground-
water pollution are considered, data on the existing
mathematical models of groundwater pollution pro-
cesses are given, and the ways of their realization are
discussed.
In this study, the process of pollutant transport by
groundwater under a hydroengineering structure is
simulated by a numerical model and the effect of the
number and location of rabbet on pollutant f low is
examined. The hydroengineering structures of differ-
ent purpose are constructed in different natural envi-
ronments [5]. They are used to implement various
water-management operations, to create reservoirs, to
regulate water discharges and levels, etc. Some math-
ematical models of groundwater f low under hydroen-
gineering structures are considered in [9, 11]. The pro-
cesses of migration of solutes under hydroengineering
structures are discussed in [1, 2, 6–8].
MATHEMATICAL MODEL
Solute transport in groundwater f lowing under a
hydroengineering structure with a complex subsurface
contour (Fig. 1) can be described by a differential
equation [8, 10]:
(1)
with an initial
c(x, y, 0) = c(x, y) (2)
and boundary conditions
(3)
(4)
(5)
here Dx and Dy are convective diffusion coefficients; σ
is active porosity; Z is f low domain; AB and CD are the
boundaries of the upper and lower pools, respectively;
l1 and l2 are the depth and width of the rabbet, respec-
tively; Lx and Ly are the length and depth of the f low
domain (the depth of the f low domain is chosen such
that its value does not introduce errors in problem
solution); l1 and l2 are the depth and width of the rab-
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